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A t the end of 2004, more than 3% of adults in the United States were in jail, in prison, or on probation or parole. 1 At the end of 2001, there were approximately 5.6 million adults who had ever been incarcerated in a state or federal prison, 2 not including stays in local jails.
Prisoners' reentry -their return to the community from prison -can be stressful as former inmates try to obtain housing, reintegrate into their families and communities, find employment, 3, 4 and gain access to health care. Studies outside the United States have suggested a high mortality rate after the release from prison, 5-11 but these findings have not been confirmed in the United States, and data on the causes of death are limited. European studies have suggested that mortality rates after release from prison were high among persons with a history of injection drug use. 9,11 A history of prison release 12 and prior arrests 13 has been associated with fatal drug overdoses in Australia and with nonfatal drug overdoses in San Francisco. The first few weeks after release might be a time of high vulnerability to drug overdose. Former inmates may also be at risk for death from violence, unintentional injury, and a lapse in treatment of chronic health conditions.
Information about the risk and causes of death after release from prison could focus preventive efforts, improve transitional care, and guide policies to improve outcomes. Therefore, the objectives of this study were to determine the risk of death among persons released from Washington State prisons, compare the mortality rates among former inmates with those among other state residents, investigate whether the first 2 weeks after release were associated with an elevated risk of death, and describe the major causes of death.
Me thods

Study Design
In this retrospective cohort study, we identified 30,636 persons who were released from the Wash- We calculated overall mortality rates (the number of deaths divided by the person-years at risk) and 95% confidence intervals (CIs). The time at risk was defined as the period between the release from prison and death, another incarceration, or the end of the study. For persons with repeated incarcerations during the study period, the time during a subsequent incarceration was excluded, whereas the time between the next release and death, another incarceration, or the end of the study was included. Data were censored as of December 31, 2003, or the date on which the inmate was reincarcerated, if the person remained in prison at the end of the study.
Using survival analysis, we examined the first 2 weeks and the three subsequent 2-week periods after release from prison. The relative risk of death was calculated by comparing mortality rates among former inmates to mortality rates among other Washington residents, with the use of indirect standardization, 17 adjusting for age, sex, and race with Poisson regression. We used indirect standardization to compare mortality rates in the study cohort with those in the reference population of Washington State residents stratified according to age (in groups of 18 to 19 years, 20 to 24 years, 25 to 34 years, 35 to 44 years, 45 to 54 years, 55 to 64 years, 65 to 74 years, and 75 to 84 years), race (white, black, or other) and sex. Hispanic persons were categorized according to race, to correspond with the methods used in the CDC WONDER system. We examined potential interactions between release and age, release and sex, and release and race and used likelihood-ratio tests to detect significant differences in the fit of the models. The attributable-risk percentage is the relative risk minus 1, divided by the relative risk times 100. The number of expected deaths for the category of age, sex, or race was calculated by multiplying the category-specific state mortality rate by the number of person-years among former inmates in the category. The results were summed for those categories to obtain the total expected deaths.
Causes of death were classified broadly according to the underlying cause of death. Accidental poisoning and exposure to noxious substances was described as a drug overdose. We examined the frequency of use of specific codes of the International Classification of Disease, 10th Revision (ICD-10) 18 in the list of multiple causes of death for each person provided in the NDI. 15 We estimated mortality rates for incarcerated inmates, using the number of deaths reported as occurring in prison, confirmed in the NDI (139 deaths during the study period), divided by half the midyear prison population of the State of Washington in 1999 plus the total midyear prison population from 2000 to 2003, to approximate the number of inmate person-years. SAS software (version 9.1) and Intercooled Stata software (version 9.1) were used to perform the analyses.
R esults
We followed 30,237 persons who had been released from the Washington State Department of Corrections for a total of 57,049 person-years (a total of 38,809 releases). The mean (±SD) age at release was 33.4±9.8 years (range, 18 to 84) ( Table 1 ). The majority were non-Hispanic white (62%) and male (87%); 91% of those who reported that they were Hispanic also reported being white. The mean length of incarceration was 22.9±37.8 months; in many cases, incarceration had begun before the start of the study. Approximately a quarter of the study cohort was released more than once during follow-up (range, 1 to 10 releases).
Over a mean follow-up period of 1.9±3.1 years, 443 persons included in the analysis died. Of these, 253 persons died within 1 year after release from prison. Of deaths reported according to state, 379 occurred in Washington, 17 among released inmates (Fig. 1) was 777 deaths from all causes per 100,000 person-years (95% CI, 707 to 852). In contrast, the calculated mortality rate for Washington State residents of the same age, sex, and race as the former inmates was 223 deaths per 100,000 person-years. The mortality rate among former inmates was 3.5 times (95% CI, 3.2 to 3.8) that among state residents of the same age, sex, and race ( Table 2 ). The attributablerisk percentage was 71%, amounting to 316 excess deaths. During the first 2 weeks after release, the rate of death from all causes among former inmates was 2589 per 100,000 person-years (95% CI, 1884 to 3558). The adjusted relative risk of death within the first 2 weeks after release was 12.7 times that among other state residents (95% CI, 9.2 to 17.4). If the mortality rate among former inmates were the same as that among other state residents of the same age, sex, and race, only 3 of the 38 deaths occurring within the first 2 weeks after release would have been expected. The mortality rate within the first week after release was even higher: 3661 per 100,000 person-years (95% CI, 2511 to 5399).
The adjusted relative risk of death among former inmates, as compared with other state residents, was significantly higher among women than among men (P = 0.002) ( Table 2 ). The relative risk of death among released inmates, as compared with other state residents, also varied according to age (P<0.001) and race (P = 0.008). The leading cause of death among former inmates was drug overdose (103 deaths) (Table 3) , representing nearly a quarter of all deaths. Of the 38 deaths occurring within 2 weeks after release, 27 were from overdoses. Within the first 2 weeks after release, the rate of death from overdose was 1840 per 100,000 person-years (95% CI, 1213 to 2677). The adjusted relative risk of death from overdose was 129 (95% CI, 89 to 186) among released inmates within 2 weeks after release, as compared with other state residents. Cocaine was involved in the largest number of deaths from overdose (50), followed by deaths involving use of psychostimulants, including meth ampheta mine (19), heroin (18), and methadone (18). Of deaths from overdose, 27 involved more than one substance (cocaine, psychostimulants, heroin, methadone, benzodiazepines, tricyclic anti depressants, or alcohol). Of 17 deaths from overdose of antidepressants, 13 involved tricyclic anti depressants.
The second leading cause of death was cardiovascular disease (56 deaths); of these deaths, 10 were caused by acute myocardial infarctions and 3 involved cocaine use. Homicide was the cause of the third highest absolute number of deaths (54) and the second highest number of excess deaths. Suicide, cancer, and motor vehicle accidents were also important causes of death. Deaths from cancer of the lung or bronchus represented nearly half of all deaths from cancer. Deaths from overdose, homicide, and suicide were more common among persons younger than 45 years, whereas deaths from cardiovascular disease and cancer were more common among those 45 years of age or older (Table 4) . Firearms were involved in 54 deaths, including 36 homicides, 10 suicides, 5 legal interventions, and 1 accident.
One hundred thirty-nine inmates died while in prison during an estimated 69,230 person-years from July 1999 through December 2003. The overall mortality rate during incarceration was 201 deaths per 100,000 person-years (Table 5) . Among inmates, deaths from drug overdose occurred at a rate of 1.2, homicide at a rate of 5.0, and motor vehicle accidents at a rate of 1.2 deaths per 100,000 person-years, considerably less than the mortality rates for these causes after release. For nearly all causes of death, the rates among former inmates were substantially higher than those among inmates.
Discussion
During the first 2 weeks after release from the Washington State Department of Corrections, the risk of death among former inmates was 12.7 times that among Washington State residents of the same age, sex, and race. The sharply elevated risk immediately after release suggests that the reentry process contributes to excess mortality in this population.
Overall, we observed an increase by a factor of 3.5 in the risk of death among former inmates. Mortality rates did not return to the baseline of the general population of the same age, sex, and race even several weeks after release. Factors such as level of education, employment status, level of income, neighborhood of residence, and health insurance status may account in part for the difference between the mortality rates among former inmates and those among other state residents of the same age, sex, and race. National estimates suggest that state prison inmates have a lower level of education than does the general population. 19 However, socioeconomic differences between former inmates and the general population are unlikely to account for all the observed variation in the relative risk of death during the 8 weeks after release from prison. Our estimates for the study period showed that the risk of death was sharply higher after release than during incarceration, perhaps because there are fewer overdoses, homicides, or motor vehicle accidents during incarceration. Inprison mortality rates reported by the U.S. Bureau of Justice Statistics for 2001 and 2002 (244 deaths per 100,000 prisoners in state correctional facilities; 192 deaths per 100,000 Washington State prisoners) were also considerably lower than those among former inmates. 20 Our comparisons were limited by the lack of specificity of the data in CDC WONDER on racial groups other than black or white, which may account for some of the interaction observed according to race. We may not have identified all deaths among former inmates, including deaths occurring outside the United States. Data on the Social Security numbers and names of former inmates may be more likely to be incorrect than data on other members of the population, but the personal identifiers of former inmates were likely to be as accurate as possible since these were provided by the criminal justice system. Ascertainment of known deaths may be better for men than for women and for whites than for blacks and persons of other races, 21 but the NDI is currently the best available source for identifying deaths in the United States. 21, 22 Many types of personal identifiers and all known aliases for linkage improved our ability to ascertain deaths correctly.
We have identified important risks that former inmates must confront: drug overdose, cardiovascular disease, homicide, and suicide. A period We could not verify data from the Department of Corrections, nor could we be certain that deaths did not occur when an inmate was incarcerated in another correctional system within Washington State or elsewhere. Classification of the causes of death was subject to the limitations imposed by the use of data recorded in the NDI from death certificates. For instance, some suicides may have been misclassified as drug overdoses and some drug overdoses may have been misclassified as cardiovascular deaths. However, many suspected overdoses, suicides, and accidental deaths would have been coroners' cases and undergone investigation with toxicologic testing and autopsy, making our data at least as accurate as most standard reports on the cause of death provided by treating physicians.
Our study was based in a prison system in a single state in the United States, so we cannot be certain that the findings are generalizable to other correctional systems, states, or countries. U.S. prisons reported more than 600,000 releas- * To preserve the confidentiality of the former inmates, a value of 2 or less was used instead of the precise number in several instances. 
